
 
383

Appendix H 
 

Engineering Specialist Report 
 
Resource: Engineering  
 
Author: Richard Stowers 
  Engineer 
  USDA Forest Service 
  Malheur National Forest 
  John Day, Oregon 
 
Introduction: 
 
 The Little Canyon Mountain Project is a fuels reduction project on the Prineville 
District of the Bureau of Land Management.  The project is located in Township 14 
South, Range 31 East, Sections 12 and 13, and Township 14 South, Range 32 East, 
Sections 6, 7, and 18, approximately three and one half miles southeast of John Day, 
Oregon.  The project is accessed from US Highway 395 by turning east on Marysville 
Road in the City of Canyon City and following it approximately 1.8 miles to County 
Road 77.  Follow County Road 77 approximately 0.3 miles to the beginning of the 
project at the turnoff to Forest Service Trail 218.  The project can also be accessed from 
US Highway 26 by turning south at MP 165 onto County Road 52.  Follow County Road 
52 south and west to County Road 77 and then south to the beginning of the project. 
 
Existing Condition: 
 
 The main road into the project area, labeled ‘BLM 1’ on the map, is a one-lane 
road with turnouts.  This road is used to access land under the jurisdiction of the Bureau 
of Land Management, Malheur National Forest, and private holdings.  This road accesses 
the trailhead for the Canyon Mountain Trail on the Malheur National Forest.  The road 
receives very little maintenance which can be attributed to both a lack of funds for road 
maintenance and the distance of this road from the district office.  Because of the lack of 
maintenance the road surface is in very poor condition in many areas and is not suitable 
for haul at this time. 
 
The first 0.3 miles of this road has a twelve foot wide Bituminous Surface Treatment 
(BST) that is in good condition except the last 400 feet which has pot holes.  At the end 
of the BST the surface changes to native material.  Between MP 0.3 and MP 0.7 there are 
several areas with deep rutting due to poor soils and inadequate drainage.  From MP 0.7 
to MP 1.2 the road is in the bottom of a draw and runs parallel to Little Pine Creek.  
Extensive use during times when the road is wet has resulted in areas of severe rutting.  
Because of inadequate drainage features water runs down the road from these areas of 
rutting and then into the creek resulting in sediment in the stream.  
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From MP 1.2 the road climbs up the ridge through a series of seven switchbacks to MP 
2.6 which is in a saddle in the northwest quarter of Section 18.  Most of this section of the 
road is twelve feet to fourteen feet wide.  There are areas along this section of the road 
that has rutting due to use during times when the road is wet and the high clay content of 
the soils.  The mud created by this rutting does have the potential to reach streams.  In the 
area of many of the switchbacks there are Off-Highway Vehicle (OHV) and jeep trails 
that have been created by people cutting the corner and going straight down the hill. 
 
At MP 2.6 the road turns west and northwest and climbs to its terminus in Section 12.  
This last section of road is only eight feet to ten feet wide and would need to be widened 
prior to extensive use as a haul route.  All of the road past MP 0.3 has native material for 
a surface and is in very bad condition in many areas due to inadequate drainage and poor 
soils.   
 
In addition to the main road there are many side roads that have been built to either 
access mining claims, harvest timber or fight fires.  These roads have native surfacing 
and are in poor shape and have the potential to rut and contribute sediment to streams if 
they are left in the condition they are in now. 
 
The only use for the roads in the project area in the foreseeable future is by recreational 
users and by miners accessing their claims.  There may be slight increases in recreational 
use but if the main road continues to deteriorate that use will decrease because of the 
increased difficulty of driving the road.   At this time there is no mining activity other 
than at the Great Northern Mine and no increase is indicated in the future.  However, if 
there was an increased demand for chromite ore there could be a significant increase in 
the use of the road for hauling the ore.  Prior to hauling the miner would be required to 
obtain a permit from the Bureau of Land Management.  A permit from USDA – Forest 
Service would also be required if any Forest Service roads were used.  The permit would 
require the miner to maintain the road to its current or better condition. 
 
Environmental affects by alternative: 
 
Alternative A – No Management Action: 
 
 If this alternative is selected the road system will suffer further degradation due to 
increased use, both recreational and commercial users, and little or no maintenance.  
Without maintenance the road will eventually become unusable to all but very high 
clearance vehicles or motorcycles.   
 
Alternative B – BMBP Proposal: 
 
 This alternative will have the same negative effects on the road system that the 
selection of Alternative A would have. 
 
Alternative C – Historic Conditions: 
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 This alternative will have the same negative effects on the road system that the 
selection of Alternative A would have. 
 
Alternative D – Uniform Treatment: 
 
If this alternative is selected the following positive effects will occur in regards to the 
existing road system.  The last 400’ of the BST section of the road is adjacent to a private 
residence and the owner has requested that the road be moved further from the house if 
possible.  By straightening out a curve at this location the road will be approximately 40’ 
further from the house.  There is also a culvert at this location which is not functioning 
and provisions for drainage will have to be included in the design.  This new section of 
road would cross a small draw and the design will have to provide for drainage.  
Approximately 500 cubic yards of fill material will be needed to build the road up and 
160 cubic yards of surface rock.  Due to the small quantity this fill material and surface 
rock would need to come from a commercial source.  There are several options for 
providing for drainage that can be looked at.  They include: 1) Install an 18” x 28’ 
culvert. 2) At the low point of the draw place large rock with little to no fines in it which 
will allow water to flow through it and then place the rest of the fill material on top.  3) 
Provide a low spot in the roadway that is level with the draw on the high side of the road 
and allow water to flow across the road.  The cost estimate below includes option #1. 
 
 Before any management activities occur the native surfaced portion of the road 
will need to be scarified, bladed and shaped to remove the existing ruts and mud holes.  
At the same time additional drainage dips will need to be constructed to divert water off 
the road into areas where any sediment will have little opportunity to reach streams.  
Approximately eight additional drainage dips per mile will be needed.  There may be 
areas where it would be desirable to excavate unsuitable material from the roadbed and 
backfill with select borrow material before placing the surface course.  An alternative to 
removing this unsuitable material would be to place geotextile down prior to placing the 
surface course.  After blading and shaping an eight to ten inch lift of pit-run or grid-rolled 
rock needs to be placed from MP 0.3 to MP 3.17.  This will be approximately 5, 000 
cubic yards of material. 
 
Under this alternative the section of road from MP 0.7 to MP 1.24 will be relocated away 
from Little Pine Creek.  This relocation will move the road to the location marked 
“RELOC” on the map.  This route would be approximately 0.5 miles long.  From its 
junction with the existing road the new route would cross the upper end of a small basin 
and then follow a draw for approximately 500 feet.  The road would then cross a ridge 
with a thru-cut.  Geotextile would need to be placed on the subsurface from where the 
road crosses the basin to where it crosses the ridge.  After crossing three small dry draws 
the road would continue climbing up a ridge.  It would connect with the existing road at 
MP 1.24 and would include two switchbacks and four 18 to 24 inch culverts.  The first 
switchback is near an old log structure that has collapsed.  If possible this structure needs 
to be protected.  In the middle of the second switchback the road crosses a ditch formerly 
used to provide water to mining claims.  A culvert will be needed at this location to allow 
water to continue flowing in this ditch.  This route would need to have the same lift of 
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rock placed on it as is on the rest of the road. 
 
 The roads that access active mining claims will need to remain open.  Some of the 
other roads will also need to remain open but many roads may be closed.  The roads that 
need to be left open are labeled “KO” on the map and the roads that may be closed are 
labeled “C” on the map.  All roads that are closed need to be bladed and shaped to 
remove ruts, have drainage dips and/or waterbars constructed, and seed and mulch 
applied at a rate 1.5 to 2 times the normal rate.  The closures may be implemented by 
constructing “tank traps” and/or by spreading slash over the first one hundred to two 
hundred feet of the road. 
 
Alternative E – Graded Treatment: 
 
 The selection of Alternative E will result in some improvement to the road system 
but on a more limited basis than Alternative D.  The only difference between Alternative 
D and Alternative E is that the section of road from MP 0.7 to MP 1.24 will not be 
relocated away from Little Pine Creek.  Instead the existing road would be scarified, 
bladed and shaped and additional drainage dips built.  Geotextile would be placed on the 
road surface from MP 0.7 to MP 1.17 and a twelve-inch lift of pit-run or grid-rolled rock 
placed over the geotextile.   
 
Alternative F – Stratified Treatment: 
 
 The selection of Alternative F will result in further degradation of the road system 
because there will be no road reconstruction, closures, or improvements.  There will 
continue to be ruts and the mudholes will continue to get worse because of continued 
commercial and recreational use of the roads and limited maintenance on them.   
  
Costs: 
 
 The following are estimated costs based on the USDA – Forest Service, Region 6 
Cost Guide for Cost Guide Zone 3, Davis-Bacon Area 6, dated February 2002.  This cost 
guide is in metric units and the costs have been adjusted to reflect English or imperial 
units. 
 
Alternative D: Relocate road away from Little Pine Creek and recontour the portion of 
the existing road being decommissioned.  Provide for additional drainage and support on 
the remainder of the existing road.  Length of new road = approximately 0.5 miles which 
will replace 0.55 miles of existing road.   
 
 Relocate road away from house:  Some clearing will be required as well as 
installing a culvert and placing fill material and crushed aggregate surfacing. 
  
Clearing: Estimate 0.25 acres of light clearing with the tops and limbs and stumps piled 
and burned and the logs piled.  The cost for this per acre will be: 
 $2,300/ac x 1 (light clearing) x [0.67 (tops & limbs) + 0.06 (logs) + 0.52 
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(stumps)] x 1.0 (average sideslope of 1 – 15%) x 1 (clearing width of 18 – 36’) = 
$2,875/ac. 
 $2,875/ac x 0.25 acre = $720 
 
 Culvert: 18” x 28’ CMP at $20/lf = 28 lf x $20/lf = $560 
 
Fill material:  500 cubic yards of material at estimated cost of $12/cy. 
 500 cy x $12/cy = $6,000. 
 
 Surfacing:  160 cubic yards of crushed aggregate at estimated cost of $15/cy. 
 160 cy x $15/cy = $2,400 
 
 Total cost for moving road away from house = $9,680. 
 
Clearing: There will be minimal clearing required.  Estimate 3.25 acres of light clearing 
along the existing road with a basic cost of $2,300/acre.  The tops and limbs and stumps 
will be piled and burned and the logs piled.  The cost per acre will be: 
 
$2,300 x 1 (light clearing) x [0.67 (tops & limbs) + 0.06 (logs) + 0.52 (stumps)] x 1.2 
(average sideslope of 31 – 45%) x 1 (clearing width of 18 – 36’) = $3,450/acre.  Say 
$3,500/acre. 
 
Cost = $3,500/acre x 3.25 acres = $11,375. 
 
 New clearing = 0.5 miles x 5,280 ft/mi x 25’ clearing width / 43,560 sf/acre = 
1.52 acres. 
 Basic cost = $2,300/ac x 1.74 (medium clearing) x [0.67 (tops & limbs) + 0.09 
(logs) + 0.52 (stumps)] x 1.2 (average sideslope of 31 – 45%) x 1 (clearing width of 18 – 
36’) = $6,147/acre. Say $6,150/acre  
Cost = $6,150/acre x 1.52 acres = $9,348. 
 
 Total cost for clearing = $20,723. 
 
 Scarifying, blading and shaping:  2.87 miles – 0.55 miles = 2.32 miles x 
$1,520/mi = $3,526. 
 
 New excavation: Assume 2,500 cy of excavation in 60% common material and 
40% rippable rock.  Cost per cubic yard = $2.25/cy x 2,500 cy = $5,625. 
 
Drainage dips:  Allow for eight new drainage dips per mile. 
8/mile x 2.82 miles = 23 drainage dips x $144 each = $3,312. 
 
Geotextile:  Place geotextile for 500 feet. 
500’ x 16’ (w) / 9 sf/sy = 888 sy. 
888  sy x $0.85/sy = $755. 
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Widen road from MP 2.80 to MP 3.17: 
Volume = 0.37 miles x 5,280ft/mi x 3’ (w) x 3’ (h) / 27 cf/cy = 650cy x $1.80/cy = 
$1,170. 
 
Culverts:  Four new culverts will be needed.  Assume average length of 30’. 
4 x 30’ x $20/ft = $2,400. 
 
Rock: Place eight (8) inch lift of pit-run or grid-rolled rock on entire road. 
Volume = 2.82 miles x 5,280 ft/mi x 14’ (w) x 8” (0.67’) (d) / 27 cf/cy = 5,173 cy. 
Cost at Tidewater pit west of John Day = $4.25/ton.  Assume 1.9 tons / cubic yard = 
1.9t/cy x $4.25/t = $8.00/cy x 5,173 cy = $41,384. 
Haul: Fixed cost = $0.84/cy. 
7.4 miles at 40 mph = $0.59/cy/mi x 7.4 mi = $4.37/cy. 
 3.4 miles at 20 mph = $1.16/cy/mi x 3.4 mi = $3.94/cy. 
 0.3 miles at 15 mph = $1.55/cy/mi x 0.3 mi = $0.46/cy. 
 0.3 miles at 10 mph = $2.32/cy/mi x 0.3 mi = $0.70/cy. 
 1.5 miles at 7 mph = $3.38/cy/mi x 1.5 mi =   $5.07/cy. 
Total haul = $15.38/cy x 5,173 cy = $79,561. 
 Mixing and placing: 
  $2.10/cy x 5,173 cy = $10,863. 
 
 Total rock cost = $25.48/cy x 5,173 cy = $131,808 
 
Seed and mulch:  Seed and mulch all areas where soil has been disturbed except on the 
road itself.  Assume 5 acres.    Cost per acre = $720/acre. 
5 acres x $720/ac = $3,600. 
 
Close portion of road being abandoned:  Recontour road and seed and mulch. 
Estimate 7 days with excavator = 56 hours x $125/hr = $7,000. 
Seeding and mulching = 0.55 mi x 5,280 ft/mi x 25’ (w) / 43,560 sf/ac = 1.67 ac x 
$720/ac = $1,202.40.  Multiply by 1.5 to allow for heavier than usual seeding and 
mulching = 1.5 x $1,202.40 = $1,803.60.  Say $1,800. 
Construct 2 tank traps at $175/trap = $350. 
Total cost for closing portion of road = $9,150. 
 
Total cost of Alternative D = $183,514 or $65,076/mile. 
 
  
Alternative E:  Leave road where it is and provide for additional drainage and support.  
All unit costs will remain the same as Alternative D. 
 
Relocating road away from house will remain the same = $9,680. 
 
 Clearing:  There will be minimal clearing required.  Estimate 4 acres of light 
clearing with a cost of $3,500/acre.  Total cost = $3,500/acre x 4 acres = $14,000. 
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Scarifying blading and shaping:  The entire road from MP 0.3 to MP 3.17 will need to be 
scarified, bladed and shaped.   
Basic cost for scarifying, blading and shaping roadbed = $1,520/mile x 2.87 miles = 
$4,362. 
 
Drainage dips:  Allow for eight (8) new drainage dips per mile. 
8/mile x 2.87 miles = 23 drainage dips x $144 each = $3,312. 
 
Widen road costs will remain the same = $1,170. 
 
Rock:  Unit cost of $25.48/cy will remain the same. 
Volume = 2.87 miles x 5,280 ft/mi x 14’ (w) x 8” (0.67’)(d) / 27 cf/cy = 5,265 cy. 
 
Total rock cost = $25.48/cy x 5,265 cy = $134,152. 
 
 Seed and mulch:  Seed and mulch all areas where soil has been disturbed except 
on the road itself.  Assume 4 acres.  Cost per acre = $720/acre. 
 4 acres x $720/ac = $2,880. 
 
Total cost of Alternative E = $169,556 or $59,079/mile. 
 
 
There are several options for obtaining rock that have not been addressed in the above 
cost estimate.  These options may or may not lower the estimated cost.  These options 
include: 1) Obtain rock from the Holliday Pit on US Highway 26 at approximately MP 
169.  This should lower the unit cost due to decreased haul distance but the cost of the 
rock is unknown.  There would probably be a royalty fee charged plus the cost of 
producing the desired material.  This may not be possible due to the fact that this is 
mostly river bottom type rock that would not have the angularity that is needed to hold 
the surfacing together. 
2) Obtain a permit from the Malheur National Forest to remove rock from either the Star 
Ridge Pit, which is near MP 17 on US Highway 395 south of John Day, or the Four 
Corners pit which is near the intersection of County Road 18 and Forest Road 36 
northeast of John Day.  The use of either of these pits would increase the haul cost 
because they are further from the project than the Tidewater Pit.  The removal of material 
from either of these pits would require an agreement between the BLM and the Malheur 
National Forest.   
3) There is a private pit on County Road 54.  The owner of this pit could be contacted and 
arrangements made for use of that material.  The haul from this pit would be almost as far 
as from the Tidewater Pit.   
4) Use material from the Iron King Mine which is located on Forest Service land in 
Section 18.  This will require an agreement with the owner of the mine.  It is not known 
at this time whether the owner would charge a royalty for this material or not so that cost 
is not included. 
 
Rock costs for material from Iron King Mine: 
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Production: 
 Ripping = $0.56/cy 
 Screening = $2.13/cy 
 Stockpiling = $1.18/cy 
 Load from stockpile = $0.75/cy 
 Total production cost = $4.62/cy 
 
Haul: Fixed cost = $0.84/cy 
 0.75 miles at 5 mph = $4.64/cy/mi x 0.75 mi = $3.48/cy. 
 0.29 miles at 5 mph = $4.64/cy/mi x 0.29 mi = $1.35/cy. 
 1.12 miles at 5 mph = $4.64/cy/mi x 1.12 mi = $5.20/cy for Alternative D. 
 1.14 miles at 5 mph = $4.64/cy/mi x 1.14 mi = $5.29/cy for Alternative E. 
 
Mixing and placing: 
 $2.10/cy 
 
Total rock cost: 
 Alternative D = $17.59/cy x 5,173 cy = $90,993. 
 Alternative E = $17.68/cy x 5,265 cy = $93,085. 
 
Total road costs based on obtaining material from Iron King Mine: 
 
 Alternative D:  $142,699 or $50,602/mile. 
 Alternative E:  $128,489 or $44,770/mile. 
 
 
References: 
 
USDA – Forest Service, 2002, Region 6 Cost Estimating Guide for Road Construction, 
Cost Guide Zone 3, Davis-Bacon Area 6, U.S. Department of Agriculture, Region 6, 
Portland, OR., Pages 29-36, 46-51, 60-65, 77-78 
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